Nerve growth factor changes the relative levels of neuropeptides in developing sensory and sympathetic ganglia of the chick embryo.
The effects of chronic nerve growth factor administration on the development of neuropeptides in the embryonic chick peripheral nervous system were quantitated by radioimmunoassays. Starting at embryonic Day 3.5, daily doses of 20 micrograms of nerve growth factor (NGF) increased the substance P content of lumbosacral spinal sensory ganglia at all ages studied (Days 10-14), while having no effect on substance P levels of thoracic sensory ganglia. In contrast, the contents of somatostatin were increased in both thoracic and lumbosacral ganglia, but only at comparatively late time points (Day 14). Nerve growth factor administration was also found to decrease the somatostatin contents of lumbosacral paravertebral sympathetic ganglia at early time points (Day 8) while increasing levels at later stages (Day 14), thus acting to accelerate the normally occurring developmental changes in level of this peptide. These changes were shown to be specific for somatostatin by demonstrating that NGF increased tyrosine hydroxylase levels in sympathetic neurons at Day 8, and had no effect on sympathetic vasoactive intestinal polypeptide levels at Day 14. It has been concluded that exogenous NGF does not simply act to increase or prolong the expression of neuron-specific phenotypes in the chick, but rather its action is time and location dependent to accelerate development.